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(54) SOI SUBSTRATE AND PRODUCTION THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the density of 
crystal defect in an active layer in producing an SOI 
substrate by hydrogen ion stripping method. 

SOLUTION: An SOI substrate is produced through a step 
for depositing a silicon oxide 3 on the surface of a 
silicon substrate 1, a step for pasting the silicon 
substrate 1 to a supporting substrate 2, and a two stage 
heat treatment step. When a low oxygen concentration 
wafer is employed as the silicon substrate, deposition 
of oxygen is prevented at the heat treatment and crystal 
defect can be suppressed. When a silicon substrate 
having oxygen concentration of 10 18 /cm 3 or below is 
used, defect density in the active layer can be brought 
substantially to 0 and a high performance electronic 
device can be realized on the SOI substrate. 
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(57) [Sffi] 

WUSrB&JtU te*>:»^Sr«i«"C*So 1 OVc 
ttg^teaStf&tSffO t-r^^i^pTt^Tfe^. SO 



1 v 'J 



Ca) 



Cb) 



(c) 



Cd) 



2 smuts 



— 1 



_4 ^*>a^*+Lfaft* 
- 1 




1 

is v- y 3 ^tb»mRxm^wmm iowsoi «5g 

Sr?grtt5l8i:4:*tS S O I K^§5B£;W:fe^:fc^ 10 

t, itfrfev- y 3 vs4e*b^* <hsoi m&m £ 
<fi»*»«i:"rs n i: ^#ttt5 s o 1 mm<o»m^ 

So 

2 ] mmm^mjiu^K 300-800 x;x<d 

% 1 &$S<Df$MMb, 100 o°c— 120 ot;-e<z>Jg 2 
® P»<z>f»#yi i: ^ e> * & s»*« 1 i-fe«w s o 1 s^<z> 

o 18 /cm 3 JKTTfcSr ££«F«i:-r5»#JSi S*: 20 
tef»*Jfi 2 ^fB*<Z? S O I mi&wMI&Jj&o 
[i»*Jg4j Huffily a^Sffit LT, 5^^rt<Z*£ig 

» ^ -r 5 i bm^m s co^^thM^mm<o s o 

[»*«5] WE^ y =i ySfi^ f z ife* fcfiMC z S 

KB*© S O I *«^«ifi^fto 

fiK^ftSfk-rsfeasrfTo^vy a^^^Sr/a^s 30 

r i: «: W« t -T 5 8**91 1 3 ^Ttb/^fB 

t©SOI SRG>Mifefrifc, 
[»*3®7] 1 %£ATb Lfc#ffl^^T-l 0 

o o^KJi^a^sa^a-rsr vy 

[M*«8] flWavy^^sst^WpKWSrSfa^to-* 

js 1 a> ^te*« 7 ^-raxj&>fi:fe«<z> s o i mm^mm 40 

i^r^f r^R, s i cmm. ^t^ey 

y = ^mitm^w^ t <z> & ^ 5 i^h it* 
*g 8 (o^^-rti^^mm<D s o 1 iKdii*?io 
[f9*®i 0] m^mi^hm^msco^^tiMc^m 

s o 1 sfi^Mt^Mtfcot, wim^nm^t l 

TSufSv-y =>-S4Ei:lRl— «FttSr*-T5v'y ^>">^^ 50 
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«r/BV\ BWBS»«LaxS«F^'>y ^^m^i/so 
i ffittii^^LTfjjgf Lfc*>y =i ys^S^so i s 
mmm^^nmmt ltjbv^ s o i stR^>Mst* 

[fMfSl l] fS^l^bB^SOi^^^fEtt 
^ s o I »K^»Je^jfeSr«k 9 ^ t J: 19 

so i mm^mm-r^mxhox, mum^miLW^ 

i/y^iS^so I K4E»Jt«F(0^y =i^Sffii: 

lt^s s o i mmv>mmjjm 0 

2] i frbimm i i<^T*b^-fe 

13] flfrlBS o I JS&ttB©K*»«*s l 0 18 / 

c m 3 HTtfeS £ t 1 1 i-BEtt^ 

S O I gfc 

[0 0 0 1] 

^ffittJgSr#i"5 SO I (Si on insulator ) li^l 

afefrffiMBBU i^L<«*3B^^-v*J«tifeie:<t5SOi 

[0 0 0 2] 

I^SO I *«<©§!iig^ffidS|JB|gStbTVNS 0 

(o^^-o^&t it, vy^yiifEi^i» 

fc>^cg^f»«!fai-Srt^J:t) % vy =^StR*<z>7k 

[0 0 0 3] 0lSr#RaLT, **>r^-^J«tffi^J:S 
S O I Sffi^^ricXeSrRW-TSo 

[0004] vy^yiiu$)tiS2^n 
^enfflR-rs (mi (a) ) 0 i/y^ysiitm 
(ioo) ffifcbO* (ioo) B^b»«f^l?o® 

y=iv*fbBi3S:»^-r5 (eh (b) ) 0 

^mitms tt. S O I ffiigcal&iHR 

t*5t)OTfe5 0 ftot, i/y =i vK^IR3^)lRff 
SOI S4E±td^i-5^^ *tf3g*-r5 

[ooo5] v-y =i^s«i <75*E^e>vy 

=3^»YblK3S:iiLT7k*^>f3}-^aAS:fT5 (Ell 
(c) ) 0 z<Di/V n>-S4El rtWtyjSASM* 

ffiH«t 9^y =^»fbJK3<Bfl^so Iffittltftotf 



(3) 

3 

^/^^^Wt^o mmn, 3 0-2 00KeVg| 
<dMM^^^— T\ K— Xtl X10 l6 -3X10 17 

[0 0 0 6] ^{^, v-y 3^S*E1 2 4:, S 

v^^o*ffi^satti-SJ:5^-l[ia^fc>^±' (01(d)), 

[0007] *i\ umat, *t££W{£?u oo 

^aA*ixfc*3R4<z>ffifi-C*J«SrjBr SOI* 

iftsr^ja-rs (hi (e) ) o 5traitv/y^yss 
i rt^^->-ttA*ttfc**4^, ro!R«QfaB#^#ffl. 
££tf- (ill) fcSvM3«®{-WT& (l o 
0) ffifcWfeU »/h*2S«S:»fifc-rSo £f**4EJ&s* 
V^£*Mte:3 0 0 — 80 O^CO^^LST^^i-^TK^^ 20 

£«FL-ci^;fc«>, »^soiffitti5*sj:{;^y3y 

»f fcBS 3 2 flflir« ITv' y =3 >"StE 1 <^*J(BI 

2S£C, SO I«5g^figS*L5^-e&So ~<^PJHf£> 
BSfci«\ 3£«PS«2 vy 3^B6ftK3ra<o}»*3B»»: 

[0 0 0 8] ?l#^#^2^|5g^LT, ^y=^S«l 
S4R2^b*$SO I«agSrl 0 0 O^J&lJiOJtlSEWiiS 

mml, s o i mm<DMf&%7Zf$irz> m i 
(f) ) o ^^2o»aigti, as 1 SK^ata 

[0 0 0 9] #*3, _ha!^ii«9, ^jjBS^^Tfci: 

So 

[ooio] r«57K^^fBlBlffi»-J;Ssois^ 
is i *fctt3fe««« 2 1 \^xumm-rz> r. t t^rtgx**. 

So 

[0 0 11] TK^^^fJ^fftt-ctSSO ISS^M 
tcBiLTtt, 0iJx.tfC. Maleville^KUcSv-y = ^ • ^~ 
is • >f U" — & ■ — • T >- K • ^V^^irXVIIIT^^ 
^ (C. Maleville, B, Asper, T. Poumeyrol, H. Moric 50 
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ean, M. Bruel, A. J. Auberton-Herve, T. Berge and 
F. Metral, Silicon-on-Insulator and Devices VII, ed 
s. P. L. F. Hemment et al. , p. 34 ( Electrochem. So 
c. , Pennington, 1996)) ^ p»rffl5 b t£ <fc 5 #ft (H«5, 

*m,w&,=®,fcm%om, mssm, fm-^, P . 1220(19 
97)) fziiBftsaxTv^o 

[0 0 12] 

s s o 1 mmj&f&m-z, ^<d^<d s o i mmM&m t it 

LT, «^<^PL&«rWLT^<5 0 09*. fi, **>T:a- 
flH4B^IR*«(»tti;:«ix. W^jBWRs o i WSL<oM 

^S-CfcS-t, iif!r<Z>LS I ^ir^tS&tfcofc 
S-f^^aAt^S^fe^Sfc^fS^^ Ht^SfiT 
h&^ks Sb^soiffittB*5J:Va«>a*iMt;«<o 

^TfcS 0 o*9 x ii'^Wflfi «9 ^fr^tfeXte—r>CD S O 
I S4Ri!ag^2«c(0!?^^i&s^Si: £HS^. 

^aitt&to*^, iSfSfittT^yny^ASrffl 

[0013] *:<d—Jjx\ T^m^i tyfJSS^ J; 5 s o 
I Sffi<Z>*fl3flsS:P.&t*EIS£ IT, ^WcSOmtt 

^sm^^VM^^^tti^^Sr^-x.s^£^-e&s 0 

*ffltti:V^5«JS^&v^*.f^. so iS4E^*»WI-ffi 

i o c m 2 mmur^nmir s r t ^ 
[ooi4] l^u Tkm-f^mmmcx&so im 

ef 0 M^MgHt^^)^oTV^^V^(7)«Tfo 
So 

[0 0 15] ±iEraJHj{5S:»*-rSfe«)tc:* 

coMiti-*5^T. S O I S14JS^>JSS>:R&**S:iB:«"t" 
5^t^ttt§rt*l^jtLTV^o I^V^T 

tt, *^^vpjgf^(D^<^ftj^^Sffl-rs::^^ 

[0016] 



5 

BMfcRSrffl LTSulSV y ^ ^K4E*ld**S:-< *^i£A 

S O I KffioSg^&f^^T, BSIS^y =^StR*ffi 
£ t> SO lfi&tt»t*5««SrSWajft«L3lfc*5 

Wth~tz> soi ss^Miftfrifc-efcSo SfriEIRteaxs 
f3\ 3 0 0 — 8 0 o°c-eco^ispg<^i^^is^. 100 
o°c~i 2 0 ox;^<Dm2g&g<Dmt&mk\z£z>z.b& 

[0 0 1 71 B&fEv'y =^S4Rt UTtt, 5^Nf*gc7^£ 

-e#s 0 05*. ri, vy^y»Fzs^fdiMcz?£ 

0 0 0 °C£X±(DU&T^Mm'tZ> ^^(-J:»9vyrn^r> 
[0 0 18] **M{-J:tttf, mrlB^y 

^^ss^fi^^-fr^xs^sti^, BEi^y^^affi 

[0019] ^mmt tT^y^y^ 

^yr^rmm, s i ess, ^v-r^vKS 
4Eov^n^\ *fe«rti/5>c5v^-rn^*ffi^^y = 

[0020] SfeM, ±SsoiS« 
o«JS^8feS:i» 9 t 9 mm$t<D s O I Sl££ 

JR«l!3axS«F ic i/ y =3 v»f fclRis itfsoi SttJf «:» 

ltw» Lfc-> y =* ^s«^^c^ s 0 1 mmmmmcox 

TfbJKbfcvy ^yll^so 1 stsMaSNpco^y 
= ^sist lti^5 s o i mmcomm^mmhth 

So 

[0021] 9«5tStbfcso 1 S« 

«\ SO Igttl^XM^l 0ffl/cm 2 ^.T 
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1 m&m<ommm&& 1 o Vc m 3 «tt*$>s n t * 

mm.h-fZ> s o 1 K4E*s»&ix5o 

[0 0 2 2] (f£JB) ^.T*^0Ji-J:oT, tK*^^ 
aAldiSiflPtffi-e. «*>clft^*v^soiK«S:»! 
S £ ir ^ffii *SDRfflSrizE^5o 

[0 0 2 3] *36W#^fl6*ffifcJ;5ilS«^fa^^IS 

feo *i\ Kso nw^fflv^tiTv^cvy 

m^TXb 2 SPgcOffft^S (^^^3 0 0-8 0 0°C, 

Xt/i 0 0 0 o c^_bT*firt?tt5) as, -^n-^ttv-y ^> 

So 

[0024] ££-5 a*, ^!/3ySSiiT8**S© 
jgtt«©ie«4csfe««t->y 3^ssrt<©i6** 

30 ^m^#c#i~sas N ii^<^7k^-f ^^PJgf?£(c:*3tts^ 

[0025] K±^*qai-S^5tttf, £t>S*lto 
cm 3 WT^v-y 3 vSffi^fflv^TTK^^-^ftAi-J: 

asor) s o i mm%mm-r & ^t^mt^^cox^ 

So 

[0 0 2 6] rrt. ^M^fcttSv'U =vStEir L 

50 v^H^TStttoa-rs^^^itiatBSiross**** 
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&m § &X m V ^ r ir 3&S nJfgT-fo 5 o 

[0 0 2 7] v-y =ivKtE«BBI^*-rs^y =i 

^pEJSISt L< te— ^StRt-OHSS:K*Sii:5«!f3a 

[0 0 2 8] 

[0029] (mi (omm^mm) *mw<vm i ^>^*s 

fcttfcT, ft»*»«oi/5 3yS«SrttfflLtso I 

|fg«<£>x&ic:J:<!K »M^fiSUcSOiSftcDi3 
n*3#5 S O I StRc^^XSSrlttM-rSo 

[0030] tt, ^y^yssi txnmm2&^:i% 
■ettffla-t-a (mi (a) ) 0 vyayssiiLt 20 

*»«->y=«^*^ (iiisixiovcm 5 ^ 

^#JI8fi*<^ (100)^(111), &£VM*^*l 
(BP*b. m^ff? 100 o°cJ^_h^f^^xSi-Bx.b 

n*#5*»K) . s i cmm, #4 

[0 0 3 1 ] i/j3 ySS 1 y ^ ^gg 

ft«t3Sr»*i-5 (Hi (b) ) 0 rco^y =i>-iMbBt 

<£>T*fc£ 0 1¥ot, v-y 3^B6ffc;IR3 0lKlP«. soi 

[0032] i/y3ys«i©«s^b^y 

=ivifc<blK3S:iiLT7|c*^>r^vffiAS:fT5 (Hi 

( c ) ) 0 rcov-y =a vstRi rt^>r^-^iiAStbfc* 
g£ 19 i/y =i^SMb«3«co->y ^SasSteJi^fco 
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m*H* , 3 0-20 0Ke VSS^JPii^ 1 ^^^ — , 

K-xt i x i o l6 ~ 3 x i o 17 / c m 2 mrMxfo 
-r^->-^^Ai^n^T, ^y!?^*©si]i^tyftA 

[0 0 3 3] v-y =1 ^3£tRl £;£«fg«2£r. 51 

^<o£tm&&mi'ZS:*>\z&to&t>'& (01 (d) ) . 

[0034] s-rsu»»i: it, jtttWffifflt?o»*a! 

S^fr5o «LaM««3 oo~80 o^Sft^ii-efc 
9, *fc*Qf3i$rafcJ:— «^S5fi^fc#®H#IKI (8 0 0W 
i o^gg) N iftm-ett:fin#ra (3 o ox>x2$$mu 

f y =i i &u*s:«f£4e 2 &mm£itz> t mm^ 

m*&z.£it % s o I mm*M&rr Z> (Ell (e) ) 0 

[0035] §i#«#»2«»i: tt, vy^yisi 

*K9*ofcso iis&i^s/ixy 3^KfbBt3/X«F 

»S«2i:->y=i^»ftBt3^>Jg^S:9ft<t;bT, so 
iSK^t^ (Ell (f) ) 0 r^BS^«i«ia*tt 

1000-1200 t:e«^s»igt?fc 9 . * mantra 

SrSSia-C^ffiB^re (1 2 0 0°Ct3 0^tS) , gMt 

[0 0 3 6] Sk±<DjjfeX*ft bthtii S O I ffimtZM L 
t\ SO IiSH4«(?5i|g*f4S:31«3iy^>'^S, iSig® 

[0037] mi&m 1 ) *jafiwcf*. ^y = 

1 ^ UFZftia 9Uag*ixfcfi6*»ft2 X 1 0 17 / 
cra 1 ^>'!J^')x/^ffl^t, ^-VffJ«l&^ 

J:5SOiSio«^o^ 0 **3. *HiS^J^^^) 
T, ^TT'tftP^t*5^^J^J:t/it^(l^fflL^^y 
=1^5731^^ (10 0) B^®tt5^^)tL 

Jt**tfc»*ai*2 X 1 OVcm'OVy r2^r>aly^ 

(vy ^^S«i ^(^C^co) N 3t«pS4RB : ffirtB^ 
S®A?r0 2 10 0 O^^SajaaSrJP^LT^ffi 

cz&xmm£thtz.mmm&2x 1 o i8 /cm 3 coi/y 
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*¥X4RF : :&3e#^*g4R±t-CVDarCO. 1 n m<D 
^yiftSWL^SS, 0 6tSS:«ttfce 
[0 0 3 8] #cic. ->y=i^S4RlS:, 0 2 #ffl^ 1 

0 0 0 t:<Z)f&&3Sr*JIaLT*ffifc 0 . 1 tt m<Dis Day 

K^)fi3Sr^fiKLfc (mi (b) ) o £ bf-r^v-y ^ 

ft-TS«iSS:?g*bfc (01 (c) ) o ^*va=A*fl= 

tt, SOitSJBE 8 0 K e V, K— X 5 X 1 0 V c m 2 

bfc 0 10 

[0039] m^, emm(D^nmmA-F(D^:ti^ti 

I^Bl (c) ^*-T«seS:«FO^y =iv*4RlSr, 51 

(d) ) o &*3, vy ^ssi ^sfficvy ^^m\\L 
dtt, vy ^yiffii i3t»*S2<z>^y ^SMtBti? 

[0 0 4 0] #cv^ v' y n ^Ste 1 /5c«PS4R 2 <^)ffl 

isfi^r 500 °ct- i t , v' y 3 vii 

l^SO Ii£ttl5 gB^I&^T^^^&A^ 20 

fc**405#ffi-rS««TfW*tT»PiS*bfc (01 

(e) ) o 10 0tt2Btr^Mi^[li 
t\ ^«pS«2 tvy =i^K^B!3<©iie^S:»H^ 
U SO I«J6S:5Si*bfc (Hi (f) ) o 

[0 0 4 1] r©J:5^Ltft6fS^SOIffig(Z) 

ffitt»co»*>:isa««tt, vvrnt 1 ofi/cm 2 *« 
[0042] (^jteffj 2 ) *^ite«i-ett, v- y =* >-S4g 

1 UMCZSCJ; 9 883g*ixfci6*»ffi5 x 10" 
t±SSOlStRO»*S:tTofc 0 ;£}$S}£2<h 
xioVcm^i/y^y^/N (->y =i^S4gi t 

tplOO 0 o C(7>ia^^^r^n^LT*ffi(C0. 1 // m(59f|ft^ 
C, D, E, F^6«S^fflicLfc 0 KTfiOKJ&xeeD 
[0 0 4 3] *^i&0iJ-C# <b*bfc 6 S O I *Sit<£> 

fiH4B©ie*>:l»««tt. writ* i offi/cm 2 *« 40 
[0 0 4 4] (itmM) *Jttt«-e»> #kssw**« 

J63ixfcH»*«# (M«2X 1 0 18 /cm 3 ) CD 
[0 0 4 5] fejft,*: 6 @3g<£> S O I «igt? 50 
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tt, ffittS^^^Pf&^*tt^T^*^T^ 1 0 3 ~ 

[o o 4 6] «_hcoJ!#£#Ji , 2&T*j£tfc0i|j: t), so 

fc, ^ B e H ^^«Stt^S«OffiS^tt^fe#L^V^O 

r% soi mm<Dmm a tows brisn^KteSratR 

[0 0 4 7] r^T\ ^y n^Sffil ^S^FS«2(7)f^ 

£0 , s o i ssig^^t-e^st 45 3 yifi 

&lk\B}(D SO I §S3g<z>£f*S«£ ttffl^S w ir^s-srfiB 
[0 0 4 8] S O I UiglS^'P W8i ft 5 

v/y^ys»t ftmcoso iaiit^^y =^stEir b 
^s«oas^tt#©^jPSttft<, ?^tz>fijjfl#i 
[0049] (ig 2 (D'mmoT&m) *mn<om 2 

c^fiTtt, «*ii9^iBKSI»a[<Ov'y 

<!7^<D±mmmmmmm<Dh<v (Mx.tfFz$cj; 

JBt bTtt^y =»>'S4R*ffio^<— *HSi&sfflv^ix5i2: 
2 £#flg bT*Hlffi(^?gS8^*5ttS S O I S^It^a 

[0050] &mti&<oMffiK isso 1 S«^^3gxii 
T-tt, *i*fflScb^vy 3^S«l^»bTftS)^<B:K 

*««{b-rs«LasrfT5 (02 (a) ) o 

ays**, ^^tt'^y^^«i^^iSft^i%aff^ 

^c) tpxr 100 o°c— 130 o^stfco^atf-eSifasato 
y ^ 1 ^mm±\^m^(o^m^ .tovy^yxf 
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s : m2 (c) mm) ±9 *>ff<*»±5^-rso 

(02 (b) - (f) ) o 

[0051] **3, &mM<z>j&m\zts\<^xh. x&mm 

^rifc s i cis, ^Vr^evKSK, fcsiMir 

-»imx&y, so is«<?!>«fflB«i^iSi:Taa:»w-r 
sr. ftiHicDso i stR»je«F^->y 3>-as*fctt^«F 

[0 0 5 2] (HJfi09 3 ) *^IMT1i, y = 
1 i LTCZfel^J; 583tSftfcK*»ft 2 x l 0 18 / 

oyoT/^Vftl 2 0 0^ • 5B#Ffl-efe>9, ^ixMJ: 
<9 mffifr bl0/i m^ffi«{^K3B»«^ 8X10"/c 
m 3 ^te»*»flFS« 6 Vit 0 * fc^J#£l£ 2 t 

lOVcm'^Uay^, ^f£S«B : ituBES: 

«fStSAto J »i«4 , i o o ot;^«ienx.T$ 

cvDsto. i fxm(o^v ^^m^m^mm^m 
[0053] **tw-eftfetifc4««©so imm<o 
[0054] (as 3 (ommcowm) ^mmmmx\^ 

mmw$<Dm&ti%mk^&m\^^xmft-rz> 0 v-y 

=« ^Stk i £ btli, SI l at/* 2 <z>HM©jB1B^Sfi-< 

fcffifi&Sfj&K (lOVcm'^T) (7>FZ>-y^^^ 
«^«taSrfTofcCZv-y 

[0 0 5 5] *co«o«JSXSt>. JBl&t/«2C03afi 
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k*. m^y^m. (hf) &a^«fc9£4RSB5<z>a*sg6 

[0056] ^cr>«fc5i-, ^y^yStE, 3cf££4£<£>pEj 
tt— O HS^PM $ -ttT*5 < £ t £ 9 IMS 

vy^ vS«£rffl ^ § r t K ± S fiHt«^l«««©«ift( 

[0057] (njfitifij 4 ) #mmmx^ y ^ >-s« 

io it ltf zffi^j: 9«!j&Stbfcil*»«2 x i o 17 / 

cm 3 (7)Vyny!>XA^ »IS2 £ bTCZjfet? 

«5gsnyhBi*»«2 x i o i8 /cm 3 ^>y ^^^^ 

ffi^^/*^fro/c 0 ^ynyssi^sffi^ynys 
fb«3Sr»«i-5XS, XVr<z>^y=i^SMt;BS3Srii 

mmmi tmmxh&o 

[0 0 5 8] #Cf£, JBLT©A — DC0*#T, ^Ja^l 
fi 1 ^l^S^SS 2 (Ot S^l^rtTo fc 0 *f*A : vy 
20 ^ VSS 1 S^Slffi 2 c?5iflf l^o § 4 9%HFM 

[0059] ^(Dmm%±m^\%m$. *ttA-D^ 
a^rfTofc-^tb^oia^^y ^v-s^i 

SrftS9£*Hi\ KT**09l i(5liiC2M^«lX 
S^fTo X S O I StRSr^jSE L/c 0 
30 [0 0 6 0] rcoJ: 9 ^LT#/c4fi(DSO i m&(vm 

&m<D&&xt&mmtt: % v>ttifcioi/cm 2 *ii: 

«Lfci:r5. A, c, B, D^Hlii^^^^g:^- 

b < fiS^co^ffii-oHS^pMt^ - ^ "eJS^ 
* tm < * s ^ t *>mm s *bfc 0 

[0 0 6 1] *Sljffi^JgT?i3£^fcOHS(^K*«La 
[0 0 6 2] **3, &±<Dmi^3<Dmife<D}&MXj£ 

t^"efc^o Wl^tf, t/y^ySiiWSMS2^ 
v ^^mikmmm&ffiw^n&mmisXh^^L, m 
so fhiy-h^^xh^o #xs^F^t-iiS:^xa 



(8) 



i&fl^l 1-307747 
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Zktgi if ttKSfW*«i?*>5o 

[0 0 6 3] 

*^ty|iKftia5so i K^Ssat^&^Tffi^ 

[0 0 6 4] ^tti^j: *9^^t, yfrm^ *^mmfe<Dm io 
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[01] tS*a«fcJ:V*«Mi-J:5*3ll-f ^->-*J«ljfe 
[H 2 ] fg 2 <o3516^1IBfc*5»tS S O I S«o»!JfiX 

1 i/j3 

2 SJ^Ste 

3 ^yn^aMtW 

5 soi w;\tm 



[Hi] 

1 £*>J:a>tt4E 



(a) 



(b) 



(c) 



4- 




2 S^ffig 



-3 *>vzj>mtm 



4 -w>aA*#ufc3k* 



[0 2] 

(a) [X\C\NV^SS 



(b) 



(c) 



2 ifeft&tS 



-3 i>'ja>&<fclg 

-6 



.4 -r^->StA^fc7K* 



